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Cohesive Energy-Lattice Constant Relationship

By

H. S('t IL()SSER

Recently [1], we showed that for the alkali, Ag, and TI halides, the prodt|ct of the cohesive

energy, E_,,h, with the equilibrium nearest neighbor distance, d ..... is to a good approximation

constant within families of solids with common crystal structt||v. In this note we demonstrate

that this relationship holds for several other families of solids in their low pressure phases.

These include: group I1 chalcogenides and halides, alkali hydrides, anmaonium halides,

alkali chalcogenides, and iron group transition metal oxides.

The numerical wdues of E,,,hd.. for the individual solids within each family with common

cryshtl structure are listed in Table 1. The sources for the values of E_,,h and dn, , uscd are

also tabulated. In Table 2 the average value of E_.hd .... within each group is listed along

with the RMS deviation. Note lhat the RMS deviation varies from 0.19% to a naaximuna

of 2.70% for the transition metal and group 1[ oxides. Thus we may conclude lhal h_ a very

good approximation the product E_,,hd., , is COl-lshtlat within fanlilies of solids _vilh common

crystal strt, cture.

Table 1

Valucs of E_,,hd....

solid l'] ,,h d .... t'2,.,,hd.... crystal references

Ikcal tool) I.,;_) [kcal e_ naol) "qructurc E., h d....

M gO 932 2.11)5 1962 Na('l a b
('aO 839 2.41)5 2018 NaCI a b
SrO 796 2.580 21154 NaCI a b

Bit( ) 786 2,761 2170 Na('l a b

Mn() 911/.9 -' -' -'' =1)_4 NaCI c b
_1)__ NaCI cFcO 938.4 2.155 -_ "_ b

('oO 954.6 2.133 21t36 Na('l c b
NiO 975.4 2.{184 2033 Na('l c b

-.61). aMgS 8(10 ' _ 2081 Na('l d
CaS 764 ...S4. 2173 Na('l a d

SrS 7211 3.(I I0 2167 Na('l a d
BaS 679 3.194 -_169 Na( '1 a d

M gSc 798 =.7._ I 2179 Na('l a d
('aSc 726 2.960 2149 Na('l a d

SrSc 693 3.120 2162 Na('l a d
BaSe 660 3.300 2178 Na('l a d

('aTe 679 3.179 2158 Na('l a a
SrTc 667 3.331 2222 Na('l a a
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Table I (continued}

solid E_,,h d ....

(kcal/mol) 1_)

BaTe 629 3.500

Nail 192.5 2.44

K 14 170.(I 2.83

RbH 162.9 3.02

CsH 155.8 3.19

N H ,_C[ 170.0 3.348

N H., Br 162.9 3.505

NH4[ 151.6 3.784

CaF2 629.8 2.36

SrF z 596.7 2.51

BaF2 563.3 2.68

SrCt z 514.7 3.02

BaCl 2 49(/.6 3.18

ki20 685.7 2.000

Lies 569.8 2.472

LieSc 535.9 2.600

Li 2Te 505.8 2.82(I

NaeO 590.6 2.403

Na2S 504.4 2.826

NaeSc 475.9 2.948

NaeTe 452.0 3.17

KeO 543.8 2.787

K2S 458.8 3.200

KeSe 433.8 3.324

KeTc 413.0 3.54

RbzO 539.3 2.919

RbeS 450.7 3.313

structure: a means antifluorilc

references: a [21, b [31, c [41, d 15}, e [61

E_,,hd .... crystal

{kcal/_/mol) structure

2202 NaCI

469.7 NaC1

481.1 NaCI

492.0 NaCI

497.0 NaCI

569.1 CsCI

570. I CsCI

573.7 CsCI

1486 CaF 2
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1510 ('aF2
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1560 CaF2
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Table 2

Average values of E_.,,hd ....

transition metal oxides, group II oxides

group 11 sulphides, selenidcs, tdlurides

alkali hydrides

ammonium hatides

group 11 fluorides

group I I chlorides

lithium and sodium chalcogenidcs

potassium chalcogenides

rt, bidmm chalcogcnides

structure: _ means :lntifluoritc

Ec,,hdn n

(kcal _/mol)

2040 ___55. I

2167 ___ 33.4

485.0 _+ 10.5

571.3 + 1.89

1498 + 9.80

1557 + 3.00

1410 + 19.1

1472 + 27.2

1534 + 40.5

RMS

deviation

(%)

2.70

1.54

2.17

0.33

0.65

0.19

1.35

1.85

2.64

crystal

structure
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CsC1

CaF 2
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